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(54) OPTICAL MULTIPLEXING BOARD AND OPTICAL MULTIPLEXING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically and always 
adjust the levels of respective signal lights to be 
constant by detecting the levels of the respective signal 
light beams with a tunable filter and a light receiver and 
controlling respective variable light attenuators. 
SOLUTION: The respective signal light beams are made 
incident on the input ports 5, 6, 7 and 8 of an optical 
multiplexing board 1 7 in ascending order of the 
wavelength. The four signal light beams are transmitted 
through the variable light attenuators 1, 2, 3 and 4 and 
are made incident on an optical multiplexer 9. The light 
transmittance of the respective variable light 
attenuators is set to be 100% as an initial state. The 
tunable filter 1 1 inputs one output of the optical 
multiplexer 9 and a PD 12 detects the input light level. A 
comparator 15 A/D-converts the level. CPU 10 controls 
the variable light attenuator 1 so that the output of the 
comparator 15 becomes the prescribed level when the 
tunable filter 1 1 is set to light wavelength inputted to 

the optical level input port 5. The variable light attenuators 2, 3 and 4 are similarly controlled 
and the light signals of the prescribed level is outputted from a light output port 13. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The optical multiplex board which is characterized by providing the following and which 
is made to input signal light from two or more input sections, respectively, carries out multiplex 
[ of the signal light of these plurality 1 and outputs it. Two or more good light variation 
attenuators which signal light inputs. The optical multiplexing machine which multiplexs the 
output light from each good light variation attenuator. The tunable filter which the output light of 
the aforementioned optical multiplexing machine inputs. The optical light sensing portion which 
receives the output light from the aforementioned tunable filter, and the control section which 
controls each good light variation attenuator based on the output of the aforementioned optical 
light sensing portion. 

[Claim 2] The optical multiplex board characterized by having the control panel which controls 
the optical receiving board which is made to input the signal light which outputs the optical 
multiplex board of a claim 1 from two or more preparations and each aforementioned optical 
multiplex board from two or more input sections, and carries out multiplex [ of such signal light ], 
and the optical receiving board of all above. 

[Claim 3] The aforementioned optical multiplexing machine is the optical multiplex board 
according to claim 1 or 2 which had two output ports and the aforementioned tunable filter has 
connected to one output port. 

[Claim 4] The output light of the aforementioned optical multiplexing machine is the optical 
multiplex board according to claim 1 or 2 which branches by the optical separator and one 
branching light inputs into the aforementioned tunable filter. 

[Claim 5] The optical multiplex method characterized by adjusting the level of each signal light to 
predetermined level by making two or more signal light input through a good light variation 
attenuator, detecting the level of each signal light after carrying out wavelength multiplex [ of 
these ], and controlling the aforementioned good light variation attenuator. 

[Claim 6] The optical multiplex method according to claim 5 which controls the aforementioned 
good light variation attenuator to detect the level of each signal light and to double the level of 
each signal light with the minimum level among these. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] this invention is used for the lightwave 
transmission system of wavelength multiplex system, and relates to the optical multiplex board 
which carries out multiplex [ of two or more signal light ]. 
[0001] 

[Description of the Prior Art] In the lightwave transmission system of wavelength multiplex 
system, if a difference arises on the level of each signal light by which multiplex is carried out, 
the problem that signal light is correctly unreceivable by the receiving side will arise. The method 
of carrying out the monitor of the level of each light source of a transmitting side as a method of 
arranging the level of signal light, and adjusting to predetermined level is learned. On the other 
hand, in order to perform more exact level adjustment, the method of adjusting the level of each 
signal light in the optical multiplex board to which it carries out multiplex [ of the wavelength of 
two or more signal light ] in an optical transmission line is performed. 

[0002] Drawing 3 shows the composition of the conventional optical multiplex board which has 
the above-mentioned function. Four sets of the manual good light variation attenuators 1, 2, 3, 
and 4 have connected with the optical multiplexing machine 9, and the optical spectrum analyzer 
22 has connected with the output side of this optical multiplexing machine 9. In this multiplex 
board, a maintenance man measures the output level for every wavelength by the optical 
spectrum analyzer 22, adjusts each magnitude of attenuation of the good light variation 
attenuators 1 , 2, 3, and 4 manually, and adjusts the level of each wavelength uniformly. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional optical multiplex board, 

it is difficult to secure the maintenance man and measuring instrument which became skillful in 

work, and to always keep the level of each signal light constant as mentioned above. 

[0004] The purpose of this invention is to offer the optical multiplex board which can automatic 

always adjust the level of each signal light uniformly. 

[0005] 

[Means for Solving the Problem] The optical multiplex board of this invention which attains the 
above-mentioned purpose has two or more good light-variation attenuators which signal light 
inputs, the optical multiplexing machine which multiplexs the output light from each good light- 
variation attenuator, the tunable filter which the output light of the aforementioned optical 
multiplexing machine inputs, the optical light sensing portion which detects the output light from 
the aforementioned tunable filter, and the control section which controls each good light- 
variation attenuator based on the output of the aforementioned optical light sensing portion. 
Moreover, it is the composition equipped with the control panel which other composition of the 
optical multiplex board of this invention inputs the above-mentioned optical multiplex board into 
two or more preparations, makes input such output light into the multiplex board of the above- 
mentioned composition further, and controls the multiplex board of these plurality. 
[0006] Next, the optical multiplex method of this invention makes two or more signal light input 
through a good light variation attenuator, after it carries out wavelength multiplex [ of these ], it 
detects the level of each signal light, and it adjusts the level of each signal light to 



predetermined level by controlling the aforementioned good light variation attenuator. 

[0007] In this invention, since the level of each signal light is detected, a control section controls 

each good light variation attenuator and the level of each signal light is adjusted to a 

predetermined value by the tunable filter and the optical light sensing portion, the outstanding 

effect that level adjustment of signal light by which wavelength multiplex is carried out can be 

performed automatically and correctly is done so. 

[0008] 

[Embodiments of the Invention] Next, the gestalt of operation is explained to this invention using 
a drawing. Drawin g 1 shows the basic composition of the optical multiplex board of this invention. 
The input section of the good light variation attenuators 1, 2, 3, and 4 has connected with four 
input port 5, 6, 7, and 8 of the optical multiplex board 17, respectively. The four above- 
mentioned good light variation attenuators 1, 2, 3, and 4 are connected to the optical multiplexing 
machine 9. The optical multiplexing machine 9 had two output ports, and has connected one 
output port to the optical output port 13 of the optical multiplex board 17. Moreover, the output 
port of another side of the optical multiplexing machine 9 is connected to a tunable filter 1 1. The 
photodiode (PD) 12, AD converter 15, and the control section (CPU) 10 have connected with a 
tunable filter 1 1 in this turn at series. It can connect with a tunable filter 1 1 and four good light 
variation attenuators 1, 2, 3, and 4, and CPU 10 can control these. Moreover, the external-control 
port 14 for controlling this CPU 10 from the exterior has connected with CPU 10. 
[0009] Next, the example of the above-mentioned optical multiplex board 17 of operation is 
explained. The signal light of short wavelength carries out incidence most to input port 5 first, 
and each signal light carries out incidence from short wavelength in the order of long wavelength 
to input port 6, 7, and 8 below. These four signal light penetrates the good light variation 
attenuators 1, 2 f 3, and 4, respectively, and they carry out incidence to the optical multiplexing 
machine 9. The good light variation attenuator is taken as 100% of permeability as an initial state. 
The optical multiplexing machine 9 carries out wavelength multiplex [ of these four signal light ], 
and sends them out from two output ports. One wavelength multiplex light is sent out from the 
optical output port 13 of the optical multiplex board 17. Incidence of the wavelength multiplex 
light of another side is carried out to a tunable filter 1 1. It is controlled by CPU10 and the 
tunable filter 1 1 is driven so that the transparency property may be changed from the minimum- 
wavelength side of the wavelength multiplex light to a long wavelength side one by one. PD12 
receives the signal light which penetrates a tunable filter 1 1, and sends the signal about the level 
to AD converter 15. AD converter 15 changes into a digital signal the signal which shows the 
level of this signal light, and sends it to CPU10. CPU10 is controlling the tunable filter 1 1 so that 
the first signal light which a tunable filter 1 1 carries out [ the light ] a scanning drive, and makes 
penetrate is minimum wavelength. Therefore, CPU10 controls the good light variation attenuator 
1 to double the level of the first signal light with the predetermined reference level currently 
held. Since a tunable filter 1 1 makes signal light penetrate in order of wavelength below, above- 
mentioned operation is performed one by one also about the signal light of other wavelength. 
[0010] Let predetermined reference level which the above CPU 10 holds be the level value of 
the minimum signal light of the four signal light. In this case, CPU detects the level of four signal 
light, before starting control of the good light variation attenuator 1, and it holds the minimum 
level value as a reference level value among such level. Values other than the above can also be 
chosen as a reference value. Moreover, the initial value of the good light variation attenuator 1 
can also be made into a value smaller than 100% of permeability. Although it changes with 
designs of a system, when an about 0.2 to 0.3dB difference arises between the level of two or 
more signal light by which wavelength multiplex is carried out, it is desirable to operate the 
optical multiplex board of the invention in this application, and to adjust level. However, level 
adjustment may be started after becoming a large level difference beyond this (for example, 
about 1dB). Moreover, it is desirable to always usually operate a tunable filter 11 and to detect 
the level of signal light. 

[001 1] It is also possible to assign the signal light of long wavelength most to the input port 5 of 
the optical multiplex board 1 7 among signal light contrary to an above-mentioned example, to 
assign signal light below to order with long wavelength, and to arrange the signal light of short 



wavelength most to input port 8. 

[0012] In the composition of drawing 1 , the number of the input port of the optical multiplex 
board may not be restricted to four, but the composition of eight ports or others is sufficient as 
it. Moreover, the output port of the optical multiplexing machine 9 can be made into one piece, 
an optical separator can be arranged, and wavelength multiplex light can also be branched to 
two. CPU 10 can also be equipped with the external-control port 14 because of the tandem 
composition mentioned later. 

[0013] The good light variation attenuator and tunable filter which are used in the above- 
mentioned example of composition are well-known equipment, are controlling current or voltage, 
and can adjust the magnitude of attenuation and a transmitted wave length region, respectively. 
Since the optical multiplex board of the composition of drawing 1 always detects the level of 
each signal light by the tunable filter 1 1 and PD12 and CPU10 can adjust the level of signal light 
to a predetermined value automatically, always exact level adjustment is possible. 
[0014] Drawing 2 arranges two or more optical multiplex boards shown in drawing 1 , and when 
signal light is 16, it is the composition of the tandem connection of the optical multiplex board. 
The optical multiplex boards 18, 19, 20, and 21 equipped with four input port, respectively are 
arranged, and incidence of the output light of the these light multiplex board is carried out to 
four input port of the optical multiplex board 17, respectively. The optical multiplex board 17 
carries out multiplex [ of such signal light ], and outputs them. The CPU board 16 has connected 
with the external-control port of two or more above-mentioned multiplex boards, and performs 
the same level adjustment control as drawin g 1 . With the composition of drawin g 2 , 1 6 signal 
light is arranged in order with wavelength short from the 1st input port of the optical multiplex 
board 18 to the 4th input port of the optical multiplex board 21, or order with long wavelength. 
Thus, even if signal light increases with constituting, these level adjustments can always be 
performed automatically. 

[0015] The operation of the optical multiplex board of the composition of drawing 2 is as follows. 
By the optical multiplex boards 18, 19, 20, and 21, the same operation as what explained drawin g 
1 , respectively is performed first. Incidence of the output light of each [ these ] multiplex board 
is carried out to the optical multiplex board 17. The optical multiplex board 17 detects the level 
of these four signal light, and adjusts level. In this case, the CPU board 16 changes the value of 
the reference level currently held among the four above-mentioned optical multiplex boards at 
CPU10 in the required optical multiplex board of level adjustment based on the level information 
acquired from CPU 10 in the optical multiplex board 17. Level adjustment is performed so that it 
may double with the still newer reference level in the optical multiplex board concerned. 
[0016] 

[Effect of the Invention] Since the level for every wavelength is detected for two or more signal 
light by which wavelength multiplex was carried out by the tunable filter and the optical light 
sensing portion in this invention, a control section controls each good light variation attenuator 
and the level of each signal light is adjusted to a predetermined value as above, level adjustment 
of signal light by which wavelength multiplex is carried out can be performed automatically and 
correctly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the example of composition of the optical multiplex board 
of this invention. 

[Drawing 2] The block diagram showing the example of composition which carried out the tandem 
connection of the optical multiplex board of this invention. 

[Drawing 3] The block diagram showing the composition of the conventional optical multiplex 
board. 

[Description of Notations] 

1, 2, 3, 4 Good light variation attenuator 

5, 6, 7, 8 Input port 

9 Optical Multiplexing Machine 

10 Control Section (CPU) 

1 1 Tunable Filter 

1 2 Photodiode 

1 3 Optical Output Port 

14 External-Control Port 

1 5 AD Converter 

16, 17, 18, 19, 20, 21 Optical multiplex board 
22 Optical Spectrum Analyzer 
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